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The claim is that Maxwell's equations are invariant under a lorentz transformation:


x' = ((x-vt),   y' = y   z' = z,  t' = ((t-vx/c2)






(0)

We have already found for E and B fields that


E((’ = E((, 










(1)

B((’ = B(( , 










(2)

E(’ = ( (E( + v x B), and 








(3)

B(’ = ( (B( - v x E/c2).








(4)


E(( = E((’, 










(5)
    

B(( = B((’ ,  










(6)

E( = ( (E(’ - v x B’), and 








(7)

B( = ( (B(’ + v x E’/c2).








(8)

To check if Maxwell's equations are invariant under an LTE we will  examine


(curl E)x = -(Bx/(t.

Written out, this is    


(Ez/(y - (Ey/(z  = -(Bx/(t.








(9)

We must substitute for derivatives:  (/(y = (/(y',   ditto for z, z', and


(/(t = (t'/(t (/(t' + (x'/(t (/(x' .







(10)

The partial derivatives require holding x constant, so we wind up with


(/(t = ( (/(t' - ( v (/(x' .








(11)

Now we substitute into (9) from  (11) and (7)


(/(y' (((Ez' -vBy')) - (/(z' (Ey' + vBz')  = -( ((/(t' - ( v (/(x' )Bx'.



(12)

When we clean this up, (and add the mystery ingredient) we find that



(Ez'/(y' - (Ey'/(z'  = -(Bx'/(t'.







(13)







This establishes that one particular part of maxwell's equations transforms correctly under the LTE, because (13) and (9) have exactly the same form.





